The traditional "pair" model of Russian aspect fails to distinguish among Perfectives and ignores the fact that most verbs exist in larger clusters of three or more aspectually related forms. I propose semantic parameters that account for the interaction of aspect and actionality and use them to construct a semantic map of Russian aspectual relationships. I show, using a multiply stratified sample of 283 verb clusters (including over 2000 verbs), that the composition of clusters conforms to a strict implicational hierarchy that predicts all and only the cluster types attested in Russian. The proposed model replaces aspectual "pairs" with a model that captures the more complex reality of aspectual relationships among Russian verbs and provides a hypothesis for cross-linguistic comparison.
. Introduction
Despite the long-standing tradition of describing Russian verbs as "paired" for the Perfective vs. Imperfective distinction, it is a fact that most verbs exist in larger clusters structured by aspectual relationships. 1 The purpose of this article is to develop a model of the aspectual cluster as an alternative to the traditional "pair" model, and to investigate the implications of the cluster model. As a preliminary definition of "aspectual cluster", I offer the following:
(1) An aspectual cluster is a group of verbs joined via transitive relationships on the basis of aspectual derivational morphology.
All verbs in a cluster are thus related (directly or indirectly) to a single lexical item. For example, if verb A is derivationally related to verbs B and C (both aspectually distinct from A), and verb B is derivationally related to verb D (aspectually distinct from B), then together these verbs constitute a cluster containing A, B, C, and D. This definition will be refined at the close of Section 1.1, an example of a cluster of maximum complexity will be presented in 2.5, and illustrations of all extant cluster types will appear in 3.
3. I will demonstrate that the structure of Russian aspectual verb clusters is highly constrained and well-motivated. I will commence with a brief description of the traditional model of aspectual "pairs", and introduce the various distinctions that are made within the Perfective category (1.1). Semantic maps drawn in conceptual space form the theoretical basis for the article (1.2). After determining the relevant parameters (2.1), how they can be arranged (2.2), and how they are realized by Russian morphology (2.3), I present a semantic map for Russian aspect (2.4) and demonstrate the shape of a single verb cluster on that map (2.5). I undertake an empirical study of the range of cluster shapes in Russian, describing first what data was collected and how (3.1), what the results were (3.2), and giving illustrations of how each cluster type functions (3.3). Based upon the results, I posit an implicational hierarchy for the composition of verb clusters (4). In addition, I explore the behavior of two aspectually problematic groups of verbs, the biaspectuals (5.1) and the motion verbs (5.2). In conclusion, I discuss the advantages of the cluster model over the "pair" model, and discuss the implications of the proposed semantic map (6).
. Background, Terms and Conventions
The Slavic languages are famous for elaborate derivational morphology that produces aspectually distinct, yet related verbs. A given verb has inherent aspect (Perfective or Imperfective), which is obligatorily expressed by all forms of that verb. Unlike most other languages with this distinction, the Russian Perfective is functionally marked, and Imperfective is unmarked. 2 Prefixes (which carry lexical meaning and Perfectivize) and suffixes (most of which Imperfectivize, though there is one semelfactive Perfectivizing suffix which will be glossed as 'once') are affixed to verbal stems to create verbs (a process described in more detail in 2.3). Throughout this article, Russian verbs will be "captioned" in square brackets in order to give the reader access to the derivational process involved, as demonstrated in the verbs in the following paragraph. The captions are not intended to provide a precise representation of the semantics of Russian morphology; they are merely an attempt to make this morphology visible to readers unfamiliar with Russian.
The aspectual "pair" is a durable concept in Russian linguistics, as attested in major works, such as Vinogradov 1938 , Šaxmatov 1941 , Bondarko 1983 In 2.1-2.5 we will see how the parameters of a proposed semantic map disambiguate the aspectual types of Russian verbs, and in Section 3 we will see how these types form the structure of aspectual clusters.
.2 Conceptual spaces and semantic maps Haspelmath (2003 Haspelmath ( , 1997a Haspelmath ( , 1997b and van der Auwera (and his co-authors, cf. van der Auwera & Plungjan 1998 , van der Auwera & Dobrushina & Goussev 2004 , van der Auwera & Malchukov 2005 , van der Auwera & Temurcu 2006 have provided explicit descriptions of the semantic map model, which Croft (2001 Croft ( , 2003 ; cf. also Croft & Cruse 2004) has enhanced by relating the semantic map (specific to a given language) to conceptual space (universal to human cognition). The semantic map model can be traced also to the work of Anderson (1982) and Kemmer (1993) .
Croft distinguishes a conceptual space which provides a pre-linguistic universal backdrop for the semantic map. The global semantic properties relevant to a given domain constitute the dimensions of the corresponding conceptual space. A linguist draws a semantic map in the dimensions of conceptual space, much as the cartographer draws the map of a continent in the dimensions of latitude and longitude. For example, Croft (2001: 317) constructs a conceptual space for voice and transitivity based upon two parameters: the salience vs. absence of the transitive agent and the transitive patient. Within this space he maps the continuum of constructions from the unaccusative (anticausative), where the transitive agent is maximally absent and the transitive patient is maximally salient, through the passive, inverse, active, antipassive, and finally the unergative, where the transitive agent is maximally salient and the transitive patient is maximally absent.
A semantic map is a geometrical arrangement of grammatical functions in a given domain. In other words, a semantic map lays out the relative positions of grammatical functions in conceptual space. A semantic map addresses three issues: (1) polyfunctionality and the relatedness of functions, (2) facilitation of cross-linguistic comparison, and (3) implicational predictions.
1. A semantic map shows how a group of grammatical functions are related to each other. Physical closeness iconically represents functional closeness in a semantic map and lines show which functions are directly connected to each other. According to the Semantic Map Connectivity Hypothesis (Croft & Cruse 2004: 322; Croft 2001: 96; Croft 2003: 134 ; termed "contiguity requirement" by van der Auwera & Temurcu 2006), the functions subsumed by polyfunctional grams must be contiguous. This means that it should be possible to diagram the functions of a given grammatical unit in a given language as contiguous regions of the semantic map. 2. In addition, a semantic map both results from and serves as a tool for cross-linguistic comparison. Ideally one needs input from a dozen or more genealogically diverse languages in order to devise a stable semantic map, although the overlapping distribution of different grams of a single language may suffice to construct a provisional semantic map (Haspelmath 2003: 217-8) . However, if any other language provides contrary evidence, the semantic map may be falsified. A semantic map is a valuable tool for diagramming the similarities and differences among various languages. 3. Ultimately, once a semantic map has been constructed, it "embodies a series of implicational universals" (Haspelmath 2003: 230) . On a mundane level, the structure of the semantic map implies that certain functions will co-occur in grams, whereas others will not. On a more profound level, the semantic map reveals the organizational structure that the processes of human perception and conception (or "ception", cf. Talmy 2000: 99-175) impose on human experience. Simplicity increases the predictive power of a semantic map: a powerful semantic map has relatively few connections in a space of relatively few dimensions. Conversely, if each function is connected to all other functions in a multidimensional space, the semantic map makes no predictions except to show that the functions are related (Haspelmath 2003: 218 ). Haspelmath's (1997: 102-8 ) map of how languages express 'time when' can be used to illustrate the operation of a semantic map, as reproduced in Figure 1 . The lines in the map indicate which functions are contiguous to each other. English uses three prepositions, on, at, and in, for such time expressions, as in: on Monday, at 3 o' clock, at night, in the morning, in May, in the spring, in 2005 . These prepositions can be diagrammed as inhabiting regions compatible with the structure of the map: on is used with days, at is used with hours and day parts (which are connected by a line), and on (which overlaps with at for day parts) is used with day parts, seasons, years, and months (all of which are connected by lines). Haspelmath then shows that all fifty-three genetically diverse languages in his survey likewise conform to the structure of the map with one questionable exception. Thus all time expressions for any given language can be diagrammed as contiguous regions in the semantic map.
In addition to the power to visually represent the relatedness of functions, make cross-linguistic comparisons, and discover implicational hierarchies, a semantic map has further advantages. A semantic map makes it possible to identify and compare polyfunctional grams without making a particular commitment to a given form-meaning hypothesis, so it works just as well for monosemist, polysemist, and homonymist interpretations (Haspelmath 2003: 212) . The implicational hierarchies embedded in a semantic map will also generally reflect historical paths of grammaticalization (Haspelmath 2003: 233-6; Croft & Cruse 2004: 322; Croft 2001: 101-2; van der Auwera & Temurcu 2006) . The use of semantic maps is still relatively new, and researchers may yet encounter drawbacks. Haspelmath (2003:236) , Nesset & Enger (2002) , and van der Auwera & Temurcu (2006) note the possibility of "doughnut patterns" in semantic maps, where a gram does not occupy a contiguous region due to historical innovation or homonymy. It might also be the case that in some domains, different speech communities simply recognize different patterns of relatedness among grammatical functions that may be incommensurate (for a discussion of such appeals to a revision of Whorfianism, see Gentner & Goldin-Meadow 2003) . For example, Talmy's (2000) famous distinction between verb-framed and satellite-framed languages may indicate that some languages organize motion verbs according to manner of motion while others organize them according to paths of motion, which might involve two types of incommensurate maps. Though many domains certainly yield semantic maps with cross-linguistic validity, some domains may have more than one semantic map, each valid only for some, but not all languages.
I will present a model that aspires to be a semantic map of aspect, based upon dimensions widely accepted as universal. I will begin by identifying a minimal group of semantic dimensions from among those proposed for aspect by researchers for a variety of languages. The semantic dimensions interact to determine the gross structure of a conceptual space. Within this conceptual space, I will draw a semantic map of aspect based on the data of formal distinctions made in Russian. Thus on a macroscopic scale this model does utilize cross-linguistic realities, but on the level of the semantic map itself, the functions are distinguished based on one language. This semantic map therefore falls short of the ideal of twelve or more genealogically unrelated languages, at least at the level of clearly comparable detail. Perhaps we can excuse this for now due to the fact that "typologically oriented research on tense and aspect is relatively scarce" (Dahl 2000: 3; cf. also Tournadre 2004: 12) . More specifically, the aspectual behavior of Russian (and the Slavic languages) is typologically unusual (Dahl 1985: 21, 27, 69, 74, 86; Tournadre 2004: 11; Bertinetto & Delfitto 2000: 189) in that aspect is independent of tense, Imperfective is the unmarked value, and aspectual markers function as derivational morphemes. These facts make comparison at the level of specificity required for a semantic map rather difficult, due to the lack of commensurate grams. The semantic map I will propose can be treated as a working hypothesis for the purpose of facilitating crosslinguistic comparisons (cf. van der Auwera & Temurcu 2006), one that can be amended or rejected as needed in the future. The map proposed here fortunately makes some clear predictions, for it can be drawn in only three dimensions, and its five functions are not all connected to each other, yielding several strong constraints. I will suggest that this map is much more explanatory than the map suggested by the traditional aspectual pair model, which contains only two functions (Perfective and Imperfective) that are connected to each other. The semantic map the traditional model yields is vacuous because it cannot describe any constraints and cannot differentiate among the various Perfectives.
The purpose of this article is to identify the "minimal group of semantic dimensions" needed to account for the "formal distinctions made in Russian", as stated immediately above. This article does not aspire to address all of the many uses of Perfective and Imperfective verbs in Russian, but is limited to analyzing the clusters formed by aspectually related verbs. Recent detailed accounts of the grammatical behavior of Russian Perfective and Imperfective verbs include Bulygina & Šmelev 1997 , Janda 2004 (and references cited therein).
The semantic map of Russian aspect
I will build the semantic map of Russian aspect in stages. First I will identify the major semantic dimensions that scholars of aspect have proposed. Next I will examine how the semantic dimensions interact with each other and arrange those dimensions accordingly to construct a conceptual space. Within the conceptual space, I will map the overlapping patterns of Russian aspectual grams to show how the conceptual space is carved up. I will then propose a semantic map of Russian. Finally, I will explore the pathways along this map that are exploited by various verb clusters.
The semantic map of aspect that I will propose presents a multidimensional approach of the type advocated by Sasse (2002 and , and incorporates the view held by contemporary scholars (for example Bertinetto & Delfitto 2000 , Tatevosov 2002 , and Tournadre 2004 ) that aspect and actionality (also known as "Aktionsart") interact. In the proposed semantic map, the dimension that represents the Slavic aspectual distinction Perfective vs. Imperfective, corresponding to Sasse's (2002: 203) 
2. The semantic dimensions of aspect
States are gnomic situations that express timeless properties instead of events, and will not prove relevant to this study since they are not encoded by Russian morphology. In principle, every Russian verb, Perfective or Imperfective, can be used in a gnomic construction. 4 Mehlig (2006: 237, 249 ) asserts that stativity stands outside the category of aspect. In Smith's (1991) system of features, "static", the defining feature of States, is not combinable with any other feature; all other situations are "dynamic". Given the lack of integration between States and other situations, and the fact that States do not have a gram (or set of grams) associated with them in Russian, I will eliminate them and their dimension from consideration here. Alternatively, one could understand States as inhabiting another parallel plane, a further dimension of the conceptual space.
I will propose three semantic dimensions for aspect and actionality distilled from the various options in the scholarly literature: closed vs. open, completable vs. non-completable, and durative vs. instantaneous.
Closed vs. open. This is the only semantic dimension I propose that does not relate directly to Smith's (1991: 28-30 ) "conceptual temporal properties", yet the characterization of situations as "closed" vs. "open" pervades her book. Smith (1991: 100) neatly summarizes the distinction this way: "Informationally perfective viewpoints are closed, in the sense that they present situations as complete with both endpoints. Imperfectives are open, in the sense that they present situations as incomplete, with neither endpoint". A parallel and almost equally persistent pair of descriptors that Smith (1991: 5) uses for the same distinction is "full" vs. "partial" view of a situation, reminiscent of Isačenko's (1960: 132-133 ) "parade metaphor" according to which Perfective is like seeing the parade as a whole entity from the grandstand, and Imperfective is like being a participant in the middle of the parade. Closed vs. open aspect goes by many other names, among them: boundedness (Avilova 1976 , Jakobson 1957 , Padučeva 1996 , and Talmy 2000 , totality (Forsyth 1970 , Bondarko 1971 , Comrie 1976 , Dickey 2000 , and Maslov 1965 , delimitation (Bondarko 1971 , Tournadre 2004 , closure (Timberlake 1982) , and demarcatedness/dimensionality ( van Schooneveld 1978) . For the purposes of Russian this dimension is ultimately synonymous with Perfective vs. Imperfective.
Completable vs. non-completable. This dimension of actionality is often referred to as "telic vs. atelic" (cf. Dahl 1985 , Smith 1991 , Bertinetto & Delfitto 2000 , Tatevosov 2002 , Tournadre 2004 . Smith (1991: 45-49) also cites this as a distinction between "completion" and "termination". Mehlig (1994 Mehlig ( , 1997 Mehlig ( , 2006 uses the terms "transformative" vs. "non-transformative" to describe this distinction between situations, and Croft (in preparation) terms it "directed activity" vs. "undirected activity". A situation is completable if it has a goal that can be fulfilled, and thus naturally ends in a change of state. Verbs can be ambiguous along this dimension: write a dissertation is a completable situation with a goal that includes a change of state, whereas write (intransitive) is usually non-completable. Some verbs, such as work, are inherently noncompletable; they describe things that one does for a time and then stops doing without reaching a goal or producing a change of state.
As we shall see, the completable vs. non-completable dimension interacts with both parts of the closed vs. open dimension in Russian, and this interaction is predicted by the multidimensional approach to aspect and actionality. Bertinetto & Delfitto (2000: 193) Durative vs. instantaneous. This is a further dimension of actionality that joins Smith's (1991) features "durative" and "instantaneous" into a single distinction. Čertkova (1996) , Bondarko (1971) , and Padučeva (1996) all point to the significance of this distinction for Russian aspect. Bertinetto & Delfitto (2000: 190) recognize "durative vs. punctual" as one of the "basic oppositions" of actionality, alongside "telic vs. atelic" (cf. also Tatevosov 2002 
The conceptual space of aspect
The next task is to arrange the three semantic dimensions to create the coordinates for a conceptual space. In order to accomplish this, we must take into account the ways in which the three dimensions interact. The Russian facts mentioned above hint at how these dimensions might be organized. Closed vs. open appears to be the most fundamental distinction, since at some point along this continuum all verbs are divided into Perfective vs. Imperfective. Closed situations interact with all the values of both the completable vs. non-completable and durative vs. instantaneous dimensions. Open situations can be ambiguous along the completable vs. non-completable dimension, but in the case of motion verbs they do mark this distinction. The durative vs. instantaneous dimension is confined to interaction with situations that are both closed and non-completable. In order to capture these interactions, I suggest the following coordinates along three dimensions:
-closed vs. open will correspond to periphery vs. center -completable vs. non-completable will correspond to the vertical axis; and -durative vs. instantaneous will correspond to the horizontal axis.
This arrangement, diagrammed in Figure 2 , allows all three parameters to interact. Figure 3 indicates the relative positions of various aspectual situations in this conceptual space:
-Accomplishments (closed, completable, and durative); -Achievements (closed, completable, and instantaneous); -Complex Acts (closed, non-completable, and durative); -Single Acts (closed, non-completable, and instantaneous); and -Activities (open and some variation for the other dimensions).
We now need to observe how some actual grams are distributed in this space. Russian has a complex system of aspectual grams that inhabit various overlapping territories in the proposed conceptual space. I will diagram the (usually simplex) stems and the various prefixes and suffixes that can be added to stems. Mehlig (2006: 271) has pointed out that there is no aspectual behavior of Russian verbs that can distinguish Accomplishments from Achievements, and since my data confirm this claim, I will refer instead to Completion Acts, which are the union of Accomplishments and Achievements.
Base verbs (usually simplex stems). The majority of Russian verbs are built from simplex stems, and the majority of simplex stems describe Activities in Russian, such as kormit' i [feed i ] 'feed i ' . However, there are also numerous simplex stems that describe Completion Acts, such as dat' p [give p ] 'give p ' , and there are also Russian verbs that are not built from a simplex stem, such as umeret' p 'die p ' . 6 The survey of Russian verb clusters presented in Section 3, based on a representative sample of verbs, provides an indication of these distributions: 275 of the base verbs in the survey verbs are simplex and 10 are not. 7 Prefixes. Russian has eighteen verbal prefixes, all of which productively form Perfective verbs (cf. Isačenko 1960: 149) . 8 The prefixes are associated primarily with the designation of Completion Acts, but they can also produce Complex Acts and Activities. [walk i-nondet ] 'walk i ' , most prefixes will give us another Activity (which is however completable, unlike the simplex stem); thus the addition of vy-
Suffixes -aj /-jaj, -vaj, and -yvaj/-ivaj. 10 This group of suffixes reliably produces Activities which can describe both ongoing situations and continuous repetitions. Russian morphology subdivides the conceptual space into four regions that correspond to Imperfective Activities and three types of Perfective acts: Completion Acts, Complex Acts, and Single Acts. This arrangement corresponds to Mehlig's (2006: 271) claim that neither Russian morphology nor syntax differentiate Accomplishments from Achievements; it also confirms Mehlig's conviction that there are several types of Perfectives in Russian, each with their own distinctive grammatical behavior. Given this information, it is now possible to take the next step and draw a semantic map within the parameters of the conceptual space. I will propose the semantic map in Figure 5 .
The semantic map represents the presence vs. absence of morphemes in Russian, as well as the possible combinations of morphemes, and this reveals an extra distinction in the system. Among Completion Acts, the Imperfectivizing suffixes combine only with those that describe Specialized Perfectives (and with a very few simplex Perfective stems); they do not combine with the Natural Perfectives 12 . This means that our map can contain a distinction between Natural and Specialized Perfectives.
In the semantic map we see that although Activities are connected to all other situations on the map, there are no direct connections between Completion Acts, Complex Acts, and Single Acts. Activities seem to occupy a special, central place in the system. As we will see, there are strong restrictions on the actual distribution of situation types in clusters of Russian verbs. The connections demonstrate the functional relationships among the types of verbs, in accordance with Croft's "Connectivity Hypothesis" (Croft & Cruse 2004: 322; Croft 2001: 96; Croft 2003: 134) and van der Auwera & Temurcu's (2006) "contiguity requirement". The restrictions on these connections guarantee that this is a valuable, non-vacuous semantic map, in the sense described by Haspelmath (2003; see also Section 1.2). The map asserts co-occurrence restrictions, predicting that a Perfective verb is related to an Imperfective Activity, and that no cluster should contain more than one Perfective verb in the absence of an Imperfective Activity, since there are no direct connections among the Perfectives (all such connections involve Activities). These restrictions will be further refined in the implicational hierarchy in Section 4. This aspectual cluster could be diagrammed as in Figure 6 . The only way to answer these questions is by mapping a representative sample of verbs and analyzing the data. As we shall see in Sections 3 and 4 below, the analysis of data reveals compelling patterns for the structure of Russian verb clusters.
Data on the Russian verb clusters
In this section I will describe the types of data collected and the methodology. I will then give an overview of the results, illustrated with an example of a cluster representing each existing type.
3. Types of data and methods of collection
The first task was to sample the population of Russian verbs in a way that would represent the variance in that population as strongly as possible. There exist no standard semantic classifications of Russian verbs, so it is not possible to construct a sample relying solely on semantic criteria. There is, however, a legacy of morphological classification of Russian verbs (dating back at least to scholarship on Old Church Slavonic, cf. Leskien 1909) , and morphological shape is known to correlate to semantic characteristics. For example, verbs in -ej-are intransitive verbs describing 'becoming' , verbs in -i-tend to be transitive factitive verbs, verbs meaning 'act like' are all -aj-verbs (cf. these and many other semantic associations listed in Isačenko 1960: 42-60) . One can reason that by sampling all the morphological types, one should also get a good sample of various semantic types. To this end, I stratified the population to represent both productive and unproductive (closed-class) verbs, and then within that stratified the population according to each morphological type of verb, and sampled from within all stratifications. I deliberately oversampled the closedclass population. This method yielded a sample that is more variant than (or at least as variant as) the entire population, thus capturing the most variation available. This type of sampling ensures full representation of the closed-class type and gives evidence that what I found holds across the entire population. More concretely this means that I culled verbs (henceforth referred to as "base verbs") from Townsend's (1975: 98-112) inventory of all morphological types of Russian verbs. Townsend lists virtually all of the unproductive and irregular stems, and gives generous samples of the productive types. Since the inventory of closed-class verbs in Russian is well-established, this list would have been virtually identical if culled from any other source, (such as Karcevski 1922 , Jakobson 1948 , Isačenko 1960 , Švedova et al. 1980 , Nesset 1998 . For purposes of "noise reduction", I removed from this survey the following types of data:
-base verbs that did not appear in Ožegov's dictionary (on the assumption that such verbs are sufficiently rare as to be unrepresentative); -biaspectuals (due to potential ambiguity of data; but cf. Section 5.1 where I show that they do conform to the overall model); -Determined and Non-determined motion verbs (because they add an extra layer of aspectual complexity that might confuse the initial survey; but cf. Section 5.2, where I show that the motion verbs also conform to the overall model).
This yielded a total of 285 base verbs, 268 of which were Imperfective and 17 of which were Perfective. The next step was to determine the structure of the cluster headed by each of these verbs. This was done by exploring what combination of Activity, Natural Perfective, Specialized Perfective(s), Complex Act, and Single Act could be associated with each base verb. More specifically, the methodology was as follows: Activity. All Imperfective simplexes and derived Imperfectives were designated Activities. Perfective base verbs were recognized as Natural Perfectives (most could add further prefixes), and the Imperfectives derived directly from the Perfective base verbs were recognized as their corresponding Activities. The same relationship was also assumed for verb clusters based on two simplexes 13 . The designation of the relationship between an Activity and a Natural Perfective was matched to the information in Ožegov. Natural Perfective. Simplex Imperfectives (the vast majority of simplex verbs are Imperfective, and 94% of the verbs in the initial survey are Imperfective) were looked up in Ožegov's dictionary, which lists Perfectives if they are denotationally equivalent to the Imperfective entries. If Ožegov listed a Perfective (or more than one), that verb (or verbs) was designated the Natural Perfective. If Ožegov did not list a Perfective, it was assumed that this simplex did not have a Natural Perfective.
Specialized Perfective(s). The base verb (usually the simplex stem) was accessed in Zaliznjak's (1977) 14 grammatical dictionary to determine whether it formed any Specialized Perfectives. It was necessary to eliminate the prefixed Perfectives that express Complex Acts and focus only on whether the stem produces one or more Specialized Perfectives. This determination could only be made with confidence after the identification of the Natural Perfective and Complex Act(s). The purpose of this task was to establish whether a given verb cluster contained Specialized Perfectives or not. Some types of base verbs cannot be used to form Specialized Perfectives, but for those that do, Specialized Perfectives are an open class, and dictionaries and native speakers do not agree on any exact list of possible vs. impossible Specialized Perfectives, because "new" ones can be formed as needed.
Complex Act. The task here was to determine whether a Perfective expressing a Complex Act could be formed from the base verb. By far the most robust way to form verbs expressing Complex Acts is by using the po-[awhile-] prefix. However, the mere existence of a pо-[awhile/along-] prefixed Perfective is no guarantee of the presence of a Complex Act. Mehlig (1996: 99-101 Complex Acts are only infrequently listed in dictionaries, and are (like Specialized Perfectives) often formed in an ad-hoc fashion by speakers. These factors made it impossible to determine the status of a Complex Act based on dictionaries, so the internet was recruited to establish whether a Complex Act existed and to make sure that it was distinct from any existing pо-prefixed Natural Perfective. Search engines made it possible to locate examples that would give an unambiguous reading: for example, the use of the pо-[awhile-] prefixed verb in collocation with a durational adverbial (such as nekotoroe vremja 'for a while' , or odnu minutu 'for a minute') 15 .
Single Act. Zaliznjak's (1974) Obratnyj slovar' (Reverse Dictionary) marks -nu suffixed verbs as "odn." "semelfactive" (= Single Act), or "sv." "Perfective", or both (this information is not included in the 1977 dictionary). I consulted this dictionary to determine whether a given base verb had a corresponding Single Act Perfective verb, coded as "odn." "semelfactive". Thus, for example, the existence of a Single Act verb corresponding to ščipat' i [pinch/pluck i ] 'pinch, pluck i ' , was confirmed by locating ščipnut' p [pinch/ pluck i -once] 'pinch, pluck p (once)' in the Obratnyj slovar' and noting that it is coded as "odn." "semelfactive".
What each cluster citation contains. The survey of aspectual clusters of verbs cites the existence or non-existence of all five types of verbs identified above: Activity, Natural Perfective, Specialized Perfective, Complex Act, and Single Act. Most instances resemble the ščipat' i [pinch/pluck i ] 'pinch, pluck i ' type illustrated in 2.5 in that the base verb is a simplex Imperfective Activity, and the Natural Perfective, Specialized Perfective(s), Complex Act(s), and Single Act -if they exist -are formed by prefixation or, in the last case, the -nu suffix. In instances where the base verb is a Natural Perfective, as in obresti p [discover p ] 'discover p ' or vzjat' p [take p ] 'take p ' , the citation includes the denotationally equivalent Imperfective Activity, whether it is a derived Imperfective, as in the case of obretat' i [discover p -Impf] 'discover i ' , or suppletive, as in the case of brat' i [take i ] 'take i ' .
The maximum citation thus consists of one Activity verb, one Natural Perfective, two Specialized Perfectives (since this is potentially a large group), one Complex Act, and one Single Act. The purpose of the citation is to establish the structure of existing verb clusters, not to create exhaustive lists of all verbs contained in a given cluster. Exhaustive listings of verbs would be unwieldy, and, given the ad-hoc open-class nature of Specialized Perfectives and Complex Acts, such lists could never be definitive. The citations will furthermore exclude redundant items that can easily be predicted to exist. This means that derived Imperfectives from both Specialized Perfectives and Complex Acts will not be represented in the citations, though they are of course presumed to exist in the clusters. Mehlig (2006) refers to as "rehomogenized" Complex Acts are not listed in the citations and their status is marginal: they are never listed in dictionaries, and appear to be created ad-hoc by speakers relatively rarely, rather than being a stable part of a verb cluster. "Rehomogenized" Complex Acts such as pootščipyvat' p [awhile-(off-pinch/pluck i -Impf)] 'pinch off p (for a while)' and povyščipyvat' p [awhile-(out-pinch/pluck i -Impf)] 'pluck out p (for a while)' are reasonably well-attested on the internet, but they represent spontaneous additions to the verb cluster, not a core part of it.
Whenever data is collected, there is inevitably a certain amount of interpretation involved in the collection, and this survey of verb clusters was typical in that respect. Efforts to make data collection objective and subject to operational definitions were thwarted by various untidy realities, and choices had to be made. For instance, for some verbs, Ožegov does offer a Natural Perfective, but it relates only to a subset of the meanings of the verb. This is problematic if the Natural Perfective relates to only one meaning, and that meaning is not the main meaning of the verb. For example, Ožegov . Internet data confirms that all three express Complex Acts, not Completion Acts (and are therefore not Specialized Perfectives), best glossed as: 'begin to snore p ' , 'snore p (for a while)' , and 'snore p (through/during)' . Finally, one has to recognize the fact that the information in dictionaries may not be consistent.
All of these factors guarantee that the data gathered for this survey of verb clusters contain some margin of error (though it may be hard to quantify). However, the large number of verb clusters and the stratification of the sample to represent all morphological types should reduce whatever distortion error might have introduced. And, as it turns out, the patterns are so compelling that minor perturbations of error would be unlikely to make much difference in the overall results.
Overview of results of verb cluster survey
I will give a brief overview of the results here, and discuss the implications of these results in more detail in Section 4. Table 1 outlines the distribution of cluster types.
There are five aspectually distinct types of verbs expressing: Activity, Natural Perfective, Specialized Perfective, Complex Act, and Single Act. These verb types are the components of verb clusters in Russian. Theoretically five items can compose thirty-one different combinations, which means that there could be thirty-one different structures to Russian verb clusters. However, that is not the case. Most of the theoretically possible types, nineteen of them, are not attested in this survey. Three combinations are represented by over fifty clusters each and collectively account for over half of the verbs in the survey. Five combinations are less common, with only fifteen to twenty-six clusters, each representing less than ten percent of the verbs in the survey. Three types are relatively rare, having only six or seven clusters (about two percent each). One type is very rare, with only one cluster. As we will see, collectively, the types that do exist point to a strong hierarchy in the structuring of verb clusters.
Four of the types that do not exist might not be logically possible, namely those containing a Specialized Perfective in the absence of either an Activity or a Natural Perfective (since without at least one of these, it is impossible to determine whether a Perfective is a Specialized Perfective or not). One type that found no representatives in the survey is actually known to exist: the type with 16 Although these verbs have no immediate aspectual relatives (they are isolates), morphologically they betray a history that probably involved a larger cluster, because they have the shapes of stems with prefixes and suffixes, not the shapes of simplex stems. In other words, it seems likely that the Perfective isolates are the remnants of clusters that were historically larger. Overall, the data of the survey indicate that three cluster types dominate the verbal lexicon, five other types are fairly common, and all others are rare or non-existent. In the next subsection I will present verbs to illustrate all of the existing cluster types.
Citations of extant verb clusters
The purpose of the citations is to provide concrete demonstrations of the various verb cluster types that are attested. This will give some flesh to the numerical data of the survey, and add depth to the discussion of implications in Section 4. The presentation of cluster types follows the order of frequency in Table 1 .
As outlined in 3.1, the citations below include no more than two Specialized Perfectives for any cluster, though many more may exist. The Complex Act is represented by the presence of a po-prefixed verb in these examples, though other verbs expressing Complex Acts may exist in the same cluster. Most clusters are grouped around a simplex Imperfective verb, but often the same cluster type can be formed on the basis of a Perfective or a suppletive set of verbs. Examples of all of these types will be presented.
3.3. The three dominant cluster types
The three cluster types that represent most verbs in Russian (collectively they account for over 56% of the clusters in the survey) share some characteristics that give them coherence as a larger group. They all contain a total of three or four elements, two of which are verbs that express Activities and Specialized Perfectives, further combined with either a natural Perfective or a Complex Act or both. All of these cluster types exclude verbs expressing Single Acts. Mehlig (1994: 590) , and "directed activities" by Croft (ms). Whereas most Completion Acts refer to a situation that cannot be continued once it is completed, these verbs refer to situations that do produce a change of state, but can also be continued after completion. ' . In addition to the eighteen verbs in the survey, the nondetermined motion verbs belong in this group (cf. Section 5.2).
Cluster types that are relatively rare
Given the small numbers of base verbs involved (only six or seven for each of these types), it is hard to characterize these groups with any certainty, so I will just offer examples.
Activity (predvidet' i [foresee i ] 'foresee i '). This is the only cluster type attested in the survey that consists of only one verb, a verb describing an Activity. This type is often referred to as the Imperfective isolates or the "imperfectiva tantum" verbs. 
Cluster types that are very rare
One cluster type was attested by only one verb in our survey. Another was not attested in the survey, but is known to exist. Activity (ošibat'sja i [aroundhit i -self] 'make a mistake i ') + Natural Perfective (ošibit'sja p [aroundhit p -self] 'make a mistake p ') + Complex Act (poošibat'sja p [awhile-aroundhit i -self] 'make a mistake p (for a while)') + Single Act (ošibnut'sja p [aroundhit i -once-self] 'make a mistake p (once)'). Note that there are no unprefixed forms *šibat'sja i or *šibit'sja p [hit i/p -self]. If there were such forms, (which one would expect, given the fact that verbs with the same root but different prefixes do exist, such as zašibat'sja i /zašibit'sja p [fixhit i/ p -self] 'bruise oneself i/p ' and ušibat'sja i /ušibit'sja p [downhit i/p -self] 'hurt oneself i/p '), this cluster would have Specialized Perfectives, and thus represent a common cluster type. The lack of a truly unprefixed simplex has distorted the apparent shape of this cluster, and this is the result of a historical change which has fused the prefix to the root.
Natural Perfective (ucelet' p [survive p ] 'survive p '). This very simple cluster type, consisting of only a Perfective verb, is unattested in the survey, but known to exist. As discussed above in 3.2, Perfective isolates are rather rare and betray a more complex (not simplex) morphology.
Interpreting the data
The results of the verb survey suggest that there are powerful constraints in the structuring of verb clusters in Russian. Furthermore, the patterning of cluster types is clearly at odds with the prevailing traditional model of aspectual pairs.
Most of the possible cluster types are not attested at all, and only about a quarter of the possible types account for over 90% of the verbs in the survey. All of the cluster types attested in the survey contain an Activity. The presence of a Single Act verb in a cluster seems to require the presence of a Complex Act, though the reverse is not true.
These data suggest the following implicational hierarchy, where items to the left of the ">" are included in a cluster prior to items on the right, and where the items in parentheses are optional and unordered:
In other words, the minimal cluster contains an Activity. In addition to an Activity, a cluster may contain a Natural Perfective and/or a Specialized Perfective. Thus it is possible to have the structures: Activity, Activity + Natural Perfective, Activity + Specialized Perfective, and Activity + Natural Perfective + Specialized Perfective. Additionally, any of the aforementioned structures can be augmented by adding a Complex Act or by adding both a Complex Act and a Single Act.
This implicational hierarchy describes all and only the cluster structures attested in the survey; all of the attested clusters conform to this hierarchy and all structures that violate the hierarchy are unattested. The only exception to the implicational hierarchy is the existence of Perfective isolates, unattested in the survey but represented by ucelet' p [survive p ] 'survive p ' and thirteen other verbs in the Russian lexicon, with clusters that contain a Natural Perfective in the absence of an Activity verb.
The overall shape of the implicational hierarchy is significant. The place of Activity as the primary and most essential component of a verb cluster corresponds well to the fact that Imperfective is unmarked in Russian. In the majority of cases base verbs describe Activities, and Activities are the most basic building-block of aspectual clusters. The central role of Activities is likewise reflected in their position in the semantic map.
The optional place of the Natural Perfective and Specialized Perfective underscores the importance of the completable vs. non-completable distinction. The clusters of verbs that can denote completable Activities have a different structure than the clusters of verbs that can only denote non-completable Activities. Figure 6 .
We can now compare these results to the model of aspectual pairs. The traditional model suggests that we should expect the Activity + Natural Perfective to be at least a very important, if not the predominant cluster type, but it is not. Less than 10% of the verbs in the survey show this cluster type, and furthermore, as a group they are semantically unusual, since most of them describe situations that can be continued even after the Natural Perfective is achieved. The cluster pattern suggested by the pair model, consisting of only two elements, is also uncommon. Six of the eight cluster types that are common or well-attested contain more than two elements: three contain three elements, two contain four elements, and one contains all five elements. Overall, the presence of a Specialized Perfective seems to be slightly preferred over the presence of a Natural Perfective. Of course aspectual "pairs" are also formed by Imperfective derivation, derived from Specialized Perfectives, but the Activity + Specialized Perfective cluster type is also rare in our survey. However, regardless of whether we are identifying as pairs Activity + Natural Perfective or Specialized Perfective + derived Imperfective Activity or both, the aspectual pair model denies the existence of the larger clusters in which such "pairs" are almost always embedded. The aspectual pair model cannot account for the more complex structures that are prevalent in the data. It also fails to capture the significant patterns revealed by the alternative semantic map I have presented here.
4. Dual Simplex and Suppletive types
Throughout the list of citations, I have noted the presence of dual simplex and suppletive types of relationships among verbs in a cluster. I have interpreted "dual simplex" in accordance with Feldstein (2005) and "suppletive" in accordance with Isačenko (1960) and Hippisley et al. (2004) . These interpretations and the identification of which verbs meet these criteria may not be agreed upon by all scholars, but the clusters model can account for the relevant data regardless of these differences because, as argued below, the behavior of these verbs conforms to the implicational hierarchy. In other words, I recognize the various irregularities of form and have highlighted them in the data, but ultimately it does not matter where one draws the line; all of these verbs behave according to the implicational hierarchy, whether or not one recognizes them as suppletive.
The distribution of verb forms in clusters containing dual simplexes (which can be thought of as being partially suppletive) and suppletive verbs strongly supports both the importance of the completable vs. non-completable parameter and the pattern of the implicational hierarchy. The survey contains four clusters with dual simplexes and five clusters with suppletive verbs. Four of these nine clusters have the Activity + Natural Perfective + Specialized ' . In these clusters, the Complex Act and Single Act verbs are all built from the Imperfective stem; in other words, all non-completable verbs are built from the Imperfective stem. The Natural Perfective is always represented by the Perfective stem. Specialized Perfectives are built from both the Imperfective and the Perfective stem. This distribution confirms the positions of the Natural Perfective and Specialized Perfective in the implicational hierarchy, constituting a special branch of the hierarchy devoted to verbs that describe completable situations.
Brief excursus on problematic types
The two types of verbs that were excluded from the initial survey will be examined here: the biaspectual verbs and the motion verbs (cf. Section 3.1). The biaspectual verbs lack some of the morphological distinctions that most verbs have, resulting in some syncretism within their clusters, but the structures of their clusters conform to the implicational hierarchy given above. The motion verbs make a unique aspectual distinction, however that distinction is wellmotivated by the parameters of the conceptual space of aspect. Like the biaspectual verbs, the motion verbs have clusters that conform to the implicational hierarchy. Furthermore, the integration of data from these two types of verbs would not significantly change the patterns outlined in ' ). For all of these clusters, there are two homonymous forms that express Activity and Natural Perfective.
A sample study performed on a more comprehensive list of biaspectual verbs (from Anderson 2002) revealed that the pattern observed here is representative of the class as a whole. Most biaspectual verbs have the Activity + Natural Perfective cluster type, a smaller portion of them have the Activity + Natural Perfective + Specialized Perfective cluster type, and other types were not found and can be assumed to be non-existent or rare.
Motion verbs
Russian motion verbs are notorious for their peculiar aspectual behavior, particularly because unprefixed Imperfective motion verbs express a distinction between Determined motion (motion in a single direction, toward a goal) and Non-determined motion (motion not in a single direction, and therefore in random directions, repeated round-trips, or where direction is irrelevant). Rakhilina (2004: 7) characterizes the Determined motion verb idti i-det [walk i-det ] 'walk i ' as "always non-arbitrary" and "hence goal-oriented". I will suggest that the parameters that motivate this distinction are already present in the conceptual space of aspect proposed in Figure 2 , and particularly in the completable vs. non-completable distinction. For Activities, the completable vs. non-completable distinction is not realized as a formal distinction in Russian verbs, with the one exception of the motion verbs, which do have formally distinct Determined and Non-determined verbs that correspond to the completable vs. non-completable distinction. The Determined motion verbs express inherently completable situations (because they express a direction), and their clusters contain Natural Perfectives and Specialized Perfectives, but exclude Complex Acts and Single Acts. The Non-determined motion verbs express inherently non-completable situations, and their clusters lack Natural Perfectives and Specialized Perfectives, but include Complex Acts and Single Acts. When prefixes are added the Determined vs. Non-determined distinction is abandoned (i.e., prefixed motion verbs are not classified as Determined vs. Non-determined), but the completable vs. non-completable distinction continues to be relevant: Perfectives formed from Determined stems are completable, whereas Perfectives formed from Non-Determined stems are non-completable. The Non-determined stem can also refer to bearing a child through pregnancy, which yields vynosit' p [out-carry i-nondet ] 'bring forth a child p ' . Given this fact, we may want to class some of the Non-determined motion verbs (or at least some of their meanings) in the Activity + Specialized Perfective + Complex Act + Single Act cluster type, which is somewhat more common.
Motion verbs show a collaboration between a verb cluster of a common type, Activity + Natural Perfective + Specialized Perfective (based on a Determined stem), and a verb cluster of the well-attested type Activity + Complex Act + Single Act (based on a Non-Determined stem). Because the two verb clusters show a complementary distribution of types of Perfectives, together they instantiate the maximal cluster type containing all five elements: Activity + Natural Perfective + Specialized Perfective + Complex Act + Single Act. In other words, the Determined and Non-Determined stems for any given manner of motion team up to create a cluster that is suppletive in a sense similar to that of many other aspectual clusters found in Russian, as identified in the list of citations in 3.3.
The present model not only accommodates the motion verbs, which are notorious for their aspectual complexity, but fully integrates their behavior into that of aspect as a whole in Russian. The motion verbs can be explained using the very same dimensions of the conceptual space of aspect developed in Section 2. The motion verbs realize the completable vs. non-completable distinction within the open region of the conceptual space. Although the motion verbs are the only Russian verbs that take advantage of this combination of distinctions, their interaction is supported by the model. This model makes it possible to understand the Determined vs. Non-determined distinction as a realization of the existing parameters that govern Russian aspect as a whole. And the structure of verb clusters based on motion verb simplexes conforms to the patterns of verb clusters in the rest of the verbal lexicon.
Conclusions on problematic types
The biaspectual verbs and the motion verbs present some unusual combinations of form and meaning, with a lack of distinctiveness in form for the biaspectual verbs and an added aspectual distinction for the motion verbs. However, the overall behavior of both groups of verbs is fully consistent with the proposed model of conceptual space. Both groups of verbs present cluster types that are very common or at least very well-represented in the rest of the lexicon. Furthermore, the aspectual behavior of the motion verbs is fully integrated into the model, requiring merely a fuller realization of the potential interaction between the completable vs. non-completable and open vs. closed distinctions.
Conclusions
This article provides a model of aspectual clusters of Russian verbs that can replace the traditional model of the aspectual "pair". The model is predicated upon a semantic map that conflates aspectual and actional parameters and thus motivates the distinction of four different types of Perfectives in addition to Imperfective Activities. The semantic map makes it possible to show how aspect and actionality distinctions interact. Given the map and the distinctions it provides, one is in turn able to identify all the types of aspectual/actional relationships that can exist among verbs and to predict what structures of aspectual clusters are theoretically possible. The map highlights the central role of Activities as well as the fact that the various Perfectives are related to each other via corresponding Activities. A multiply-stratified sample of the population of Russian verbs attests to the existence of only a subset of the theoretically possible aspectual cluster types, and all attested clusters conform to a single implicational hierarchy. It can be shown that all examples with atypical relations between morphological form and aspect (suppletive, dual simplex, biaspectual, and motion verbs) likewise conform to the hierarchy.
In addition to facilitating the distinctions that make analysis of aspectual clusters possible, the proposed semantic map provides several crucial insights into the Russian verb system. The map accommodates the interaction of the open parameter with the completable vs. non-completable distinction in the differentiation of Determined vs. Non-determined motion verbs. The map likewise reveals that the verb clusters of the Determined and Non-determined stems collaborate to constitute a larger cluster incorporating all the aspectual/ actional distinctions available among Russian verbs. Finally, the semantic map exposes the central role of Activities in aspectual clusters: the open Activities serve as a sort of Grand Central Station in the structuring of clusters because the various Perfectives are formed not from each other, but from related Imperfectives from new verbs entering the lexicon, but it is the standard suffix used with several classes of existing verbs.
. Russian has two -nu morphemes, a "non-disappearing" -nu suffix and a "disappearing" -nu suffix (the labels refer to the behavior of the suffix in inflection). It is the "non-disappearing" suffix that is relevant here, because only the "non-disappearing" -nu is used in deriving aspectually related verbs. There are four exceptional Imperfective "non-disappearing" -nu verbs in Contemporary Standard Russian, but they are irrelevant to this study because they are not examples of aspectual suffixation.
2. There are some apparent counterexamples to this claim, among them the oft-cited cluster čitat' i [read i ] 'read i ' , pročitat' p [through-read i ] 'read p (through)' , pročityvat' i [throughread i -Impf] 'read i (through)' in which it appears that an Imperfective has been derived from a Natural Perfective. This is a rather unusual example, and I will side with Mehlig (1997 Mehlig ( , 2003 who affirms that Imperfectives are derived from Specialized Perfectives and that verbs are often polysemous. In other words, I will claim that pročitat' p [through-read i ] 'read p (through)' has two meanings, one which is the Natural Perfective of čitat' i [read i ] 'read i ' and means merely 'read p ' , and another which means 'read through p ' , and that pročityvat' i [through-read i -Impf] 'read through i ' is derived from the latter, not the former.
3.
For more on dual simplex verb associations, see Feldstein 2005 . Not all scholars will agree with Feldstein that these groups of verbs are really dual simplexes rather than being related by derivational morphology. However, the point is that the cluster model can accommodate these verbs regardless of whether the relationship is considered to be dual simplexes or aspectual derivation.
4.
Zaliznjak 1980 is a reverse dictionary, which facilitates the search for verbs with the same stem but different prefixes. Because it does not provide meanings or much other information, it contains many more verbs than ordinary dictionaries do, and thus is a better source for locating Specialized Perfectives.
5
. Hyug Ahn and I performed diligent searches for authentic data to support the designation of Complex Acts, using the standards set by the Linguists for Responsible Use of the Internet website, http://www.unc.edu/~lajanda/responsible.html. 
6.

7.
There is some imbalance in representation here due to the fact that the determined motion verbs tend to belong to unproductive or irregular verb types (all of which are fully represented in the Verb Inventory), whereas the non-determined verbs belong to productive types (for which the Verb Inventory gives only representative samples).
